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A Survey on the Understanding of Daily-Used Measurement Units among Local University Students

Takahiro MITSUI, Koji SHIGEMATSU

Faculty of Education, Iwate University

Abstract

Little research has been undertaken on how units of measurement are understood, though they are
commonly used and the importance of their inclusion in the educational curriculum has been widely
recognized. The present paper reports on a cross-sectional survey consisting of 10 questions and
designed to assess understanding of units of length, weight, velocity, and force, as well as significant
digits, which we administered to 302 university students. The participants were classified according
to their field of study. The average score was 2.7 = 1.5 points (SD) (n = 138) among students not
majoring in the natural sciences, and 4.6 £ 1.9 points (n =164) among natural science students; both
scores were lower than we had expected. More than half of the students in the former group could not
convert 5 m? to 5 X 104 cm? (50,000 cm?). Even in the latter group, less than 10% recognized 1
newton (N) as 1 kg m /s%. This is probably due to the reduced number of science classes offered from

elementary school through senior high school and the reduced content of the classes that are offered.
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1. LIS

E&, miE, K EE, B8, Hald. BRARESHSEELE T TR, HEEES D
BRI DoTOS. fMINENTETH 5N, SOEMANITHEEDOZIX, 6,000FRED
BENDHLEXFLOBEHL, SHFEMOF 2 IOEINS I T HIDFIEEDTHETLL
TEYINFEREINTOAE, Licho>T, HHHIVWITEITD > & HEMM WS ENZ B O,

HALX RO D 5 W IHEEETH M, HEEFIIBOT, #EHD S VIIAIERLER I
URURsN S, EHEHEA (S) OHEETHLFO ) FEHCBERICBER SN, B
A THIl L A< TRV ITFARL. RET [V/J4] LFAEHEFELI00g2EL, AR
DIFNF—FRCHHEENS keal FHIZ [HBY—] EHHEELNL TRIEN, MEOHR
i mmHg (FEME DA [ EA130, FA80] LRIEIND I &ALV, HAOEIEILIE, HE
AETRERTHY, AROFEREZHM LU ETOEAZSE LT ARVWEEDNS. LAL
B, DB TERORZE] P BDTE LB LESIZBNT, Bl 5 HEA
OE, HEFIZFEHSNTOWE 7y & (W) /N2 (Pa) BE%E, EREIZHIHTES K
FHF, ENETVWBEDEAS M. S5IZINE ONIEMBERD, BRSO IERE A5
PFsZ eld, TNETHEMAERREICL > TERshTws 9.

EREE T, FEUTER BN 0B 2HEN L TH0, BAIIETIHBTO
HEMIZOVL T, Z<OMREE - ABEENERML T EEbN LN, £ - 2AOHRE
BT 5WmEE, ERICORVONBIRTH L. ARTIE, HyTEN AREAEENSIC, HEd
ETHWSNLHAIZDOWT, HHEEOLEH, SIOMME, AHEFo@EY2EHO35HIzD
WTHREL, BERaes 20, BACHET2HE OV TRETSZL2HNE L.

2. 5 &

I RPN SR (AN, ZEREW (HE), BERER (B), LR (1)
D—RBERHD 5V IZHMMEHOZ#HEEZREONRE L. FAEHMIZ20104E11H A
Thsd. REEBIE, RBUIRULCHBEAMIZET 21008, 2EE 2, SRR EELERE
HThs. MERMIZIODZHRZE Lic. AHEHBIZHAL TE, R LLEERZHE
WA, BRERE, RE, KBS EEGHEEIE, XREROEVWTEZBERL TS o 7.

P LI EEREL L, —BEESBSTTE AWV — T ol E{T-> 7. GRS F
ENR SN E, Tukey DZEKE Nz, A% Kiia Mt ERE L, BEEMR
JE 121X KaleidaGraph Ver 3.6 (Synergy Software) &l 7z, 512, B1ASM10E TOERB D
ERREHIEICEBL, 50 UDTHRINLEE, HlA1X5m?E2500cm?, KF#E30km & F
H25/3m H BN IE8.3 ¢+ IOV TIIBMERBEM U, 72db, Moz GMBT RO
W, BREFRTR8ASMI0ICEL T, SRUENRHEEL THW50T, MEDEE
FIZOWTH I LIcElGERD .

3. % R

BHEEMDOFEN DA E LR LT, NMEBERIEBFE L DL, BEMYHEKITH -2
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DT, BOANNEDDE TR EIT 7. LW > T, NHREIX, HEME39H, #E XIS
%, ANtt45%, 244, T1018 D568, #3028 Ths. GO EEHE, HEH
41.0%, HBEXT7.5%, AtH15.6%, [241.7%, 1.88.1% Tdh - I:.

FE, CRFEN2.8+1.6 (FHEFZE) &, BRPEIFI6E£19HTHo7. HILDF
R AERKUR Uz, AfE2.951.558, MEXR2.TE1.550, HEMR4.2+2.455, BE5.0+2.2
N, T47+x17THTh ol XRN, HRNIZIZEEZIASNREN 72D, XREHRDT
NTOFMIZIE, 0.01RKHOBHRET, HRELNEDN - .

HIEOHERMOEMKRELIIZR UL, ESICEHTIHIORMTIZIZFEETERTH -2
2, B2 mm & uym OEMROIEMRIE, T T604% Eo7bD D, HEME B TIE30.8% &
AT%I2EEF Y, XRFEF20% AT TH o7z, MSHEADOHER m?A 5 cm?, A m*H 5
cP A\ DO ZHIFIFIZE UEMELK T, LR TIE30%-40% RTE, R TIE60%HETH >z, M
S5OMEHEM & FHEADEHIE, LR TIFE20% &, HRAT30%-40%EETH 7. HEIZET
516D kg & mg NDEHIE, LR TIH30% HiE, HRTI0%-50% Tholz. M7TOH0Y —
(cal) &, 6.3% L EDOTEL, TOHTIZHEELLN33.3% L ILMEN 7. FkIZ=2—
e (N) IZBELTH, &IRTIE6.0% &Ehd TEL, BRTIO%HiE, XRTEOELDH
EfENO ol FBHEMOY 2 —)L 1) FHERTIE30%- 10% /5T, XRTIE10% K
WCThole. FULKFEEMD PalE, T L0 HovE <, BLTIE60% B, HEHRIZA0% A,
LR TIE20% FifE T - 72,

M3 & M4XIZIZF CIE@RTH 57D T, BSDARBEENR— &2 L., &KD20.9%
M500em?® U < 1F5X10%em? & & L, & KIZHEBE XL TIF41.9% EEWHEHE TR .
500%& 2T L 7257 0 250,000cm?, AN TFOREZ H 1T TORL.0X 10T ZN FNIRY¥E
DI0% 1A BN, i, XRFAETIIZEMDEHI- T,

FFHE30km 70 & FPE8.3m NDEHIZ DOV TIE, /NEUSDHTDFEY H 5 W IFToELN
N#E24.4%, BEL22.7%, HEM38.2%, B41.7%, 139.7% THoiz. KEZFEZDMMD
BN, LRTIEEREZ AT

4, 2 =W

SR U — MO ERBENZ TN TUNERD S ERIERE TOEHENETHY, bhtb
E, HRT-8/8, MRS-6EETH U, XRFPETIZZRUAND TV um & N, BFETIEH
BHEBIUEUEEH TUNMEANRO SN TES T, HEERTHE Y Z A7 cal DIEMR
MEDN 72 EFERPLE/BVLHOD, KUIRLI&H 1, HR4.2-5.050, XHR2.7-2.95&
THERELSTELERTH 7.

SEOFERE, SESERBANS OMFINATEETH 50, AR T & < IZH3M40 m K
EARTEDZHL, R5 D RHED & B\ DE & T OEREL, H8O N DERE LV H T/,

FITHBETH LD, BITOERD N F 25 L TII/NFAERIZ om?E m?*%, Z O Im?=
10,000cm* D BAFR B 22 . 2RO EMRENFI50% K<, BRPhTHHELTRIERELL D
20V 41.9% OFAENE00em?EFE L. ES X BESIZX» THIBOHMIZMR SN SN, &
No0FAER, BEEOL LV FIZH2ENMNLEEZEML TV ARNEEASNS. RUK
EPT5 [HE (RNE)] E 5,000 EATo Ty 7 MzEhDix s, Ru»lExE < v
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MATEOIL, THOEEEZDLVES TNV IT R >k, ERENLZEEALNTH
5. 100BEEZHVTIOOREZZA5BEbERL TV D, 20X ICERMBEERICHBEE R
ERIFFICER DR E o2 DN 5D, BFIHHIEOBRBETEILD THALGNS. ZDMH
m»HENIEem DABIZOVTNA20EHRERETHAS LI RVLDT, LLOWE - 4
FEIZE - TiE, MEOHENTRL, [BE] L ToEIILs S555880. 50Nz, &
DEPTHMZE L, FRICHMNEDT L E V) IEEELEFOBMEY TS0 ERD
RS REN TS V. ENEENTRESET L, LUOESM2mET5E, ThE
2m X 2m=2?m?=4m?, 2m X 2m X 2m=2"m?=8m’* &R, &5(Z ¢ (L F) =1/100,m (I V)
=1/1,000 #5984 % &, Bl & B0HEE - U OBEEN D L.

KHAT, M6dm (V) THEHN, EEROEMENIDDOIFRETH Y, /NEKLILD
BHEORBED T TRV EERL TS, 28, MAOKREIZET 2R, 30w
LU BEBFIELS 2B ETRULN, 13I1F50% EEUKETH 7. ZNHIZDNTIEMHK
HEET LN, PRSP DET, FAREOEMRETH /-2 &id, BMIIEEL
TV5E0) X0y, FHHEECHOMMEL KL THEDTIERNS D M.

R 0 & FP A D Z S & NZERIETFIZB L T, RAUTR U2 & )12, NIEMRHTERR
ENBE SO NSRRI X DHEENLRITF20%, HRIFH40% TH o7, HARHET
F, BEORLITHEDBEIZ L > TiRE S, SVBANE, BOBFIEBEL O 28HETH
5. UL L7Ws, BITO/NEREERAOBEEERE @ CIXENHRTIZ OV TR T AL,
D PIN NG ES/9M R4/30 D LD IZHFTERLL TV 5. NERAFERTIHRET L, E
SRMMBESEIL, 28E [B] L THIE—D2DOHETHAS. LHL, SBOAREILEH
ETHY, EEFBIBOVTHEREL HHATLIZEEZMO THRTHS. HhD, ESVERERE
FHIEMETH Y, HHTFH 50 INMNUEO T R THENRSN TV S, —7, 98 ToRIHE
KT EMBE TV AT, POBEULOREEEKRT 22812725, DLEOHENS, &AH
ETIE, A CToOERLENATE L.

BTOHEHETH, Hore U TAMBTFER S 2 &3, TEEROIR O & E5)
T, HENSHOHEEE U TSN IEENEERDIES ). INEGEFET, SEE/NOM
RE¥ET LR, Sonznigs BHAF/3m 2RHAL T, ANRFEEEET 0N &
wwfiawtéoﬁ 7B, EEIZIF1km=1X10°m ERFLTE2NETHh 5N, HETOE
MEZELZ1,000m 72 E OFELSHOHRE CIIIEMRE Uk, G08FUNOBE T, BE-
BEAE - IO BE@EAEMTE TORY, HEVIEEFMES B) THETERNIDELLE D
Thb.

B, MASRSE T, WINB/NERTOEENAETH Y, BEFRHRB THHEEM
HTHLIEND, BEEDORLEIERTEBOEEDNS. LMALENS, RENLHEG
LTLEEEBTLHVAT, ZLOHEN, AHoaBfEOF FHIEIZ > T %Al gE:
NH b, WEBEBRLFEEDENAIRIZ DN T, iz, HEGRAFEHZE LU TE10BERN S
RGN REAIEH S TV 5.

FHEETER © 1, BEBERETEDS X, S TR, M, (bEeRRLAahr-k b
12, BERMEN AR TUETHRNIE, S50, KETOERBHIE T 2 M EHRA A2 BAIFE
BEMDTOLRNZ ERENERERL TS, WKL, EEHORED, WBE - EED¥H
BERE5IERITHRE [FHDOT 7L AL )] ERATOS. 58, FHELI/NERH
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S5 O &, HTENREEFNERAEENGREOEEOHE O AFROFE N %,
UNEEEHFVEDS T, EENBER] EFL TV, HIEKE, 50l REzd
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RIZHBDHZEREZFTSH. [JNFEREEIEZ BT E] &0 HENZOFAIZEL < kg
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TWEDTERWD., BINZIEDZH SN LZONFLEEbN A, BIToWHET ©i1X, &
Ko WOHREVIAEARRIHIZ > TV 5.

TOBAINIE, —BAILESTA A=V LIZLK WD, FEHSNLH[L], Pa, WREED
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FHs.
6.
fi7.
fiI8.
9.
f10.

1 km = ( )ym

3 um = ( ) mm

5m2=( ) cm?2

7m3=( ) cm?®

B3 30 km = 4335 ( )} m = FHE ( )m

100 g=( ) kg =( ) mg

1gDAEICLESEADITULERZFLFEF—BE ( )

FOEBEEM=— > (N) 288, HEE BFEcEbT & (

INODHTIlm OAEFE LI EOZ R NF—Ex ( )
INOAR mOERBIZhhoTe & XDES ( )

* BT BE THD.
* % ERECIZTINO A CEDIRXC Im DHHE THE.

Ef#
1.

1X103,1000, f2. 3 X103, 0.003, f13. 5 X 10% 50000,

ffl4. 7 X 106 7000000,  fH§5. 5.0 X102 500, 8.3,

6.
7.

0.100, 0.1; 1.00 X 105, 100 X103, 100000,
lcal, F98. kgm/s2, [H9. 1J, R10. 1Pa

+2  RREFOFEFZER D AN

ML BEX BFER B T

14E 0 0 13 0 1
24F 40 46 17 24 89
3 5 29 7 0 8
44 0 17 2 0 3
# 45 92 39 24 101

R, AMEEZR RERSSR) 34 bED.
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M5 FEINT A 447 4513 % F BN (T & L % B ) B

#3 BREOBEZ L OERFEE (%)

At HE HEH = T R
n 45 93 39 24 101 302
1 100 98.9 100.0 100 98.0 99. 0
32 20. 0 15.1 30.8 41.7 60. 4 35.1
3 42.2 38.7 56. 4 66. 7 65.3 52.6
4 35.6 32.3 56. 4 62.5 63. 4 48.7
5 22.2 25.8 35.9 29.2 38.6 31.1
F6 31.1 25.8 48.7 41.7 41.6 36. 1
7 4,4 2.2 5.1 33.3 5.0 6.3
8 0 0 12.8 16.7 8.9 6.0
9 2.2 9.7 30.8 41.7 28.7 20.2
10 26.7 18.3 46.2 62.5 66.3 42.7
R
10 -
8 .
6 .
4 _ \
2 .
0 T T T
PN s # # B T

X1 BEZE OEMME. =7 — T EE R
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HE Al

HOfM

-/A\

=il

4 FHEILOREEOEE (%)

LB - [3, TERRS5

N HEX HEE B T ESEN
n 45 93 39 24 101 302
500 (5 10%) 17.8 41.9 17.9 4.2 7.9 18.2
250,000 6.7 22 10.3 0.0 1.0 23
5.0x10* 0 0 0 4.2 8.9 33
5.0x10* 0 1.1 0 42 59 2.6
18 244 10.8 5.1 42 0 43
£ DAt 8.9 5.4 10.3 16.7 10.9 79
NEE #HEX #HEHE B T 2fk
n 45 93 39 24 101 302
8 22 6.5 2.6 42 2.0 3.6
8.33(3) 13.3 43 0 8.3 9.9 73
8.333+-- 6.7 54 0 8.3 5.0 5.0
833D Eizm) 0 0 7.7 42 12.9 5.6
Sz~ 2.2 6.5 17.9 16.7 9.9 9.3
221 26.7 18.3 12.8 4.2 5.0 13.2
ZDAth, 26.7 323 23.1 25.0 6.9 21.2
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